Abstract. The recent result shows that a homeomorphism f 2
We show that this result is sharp in a sense that the crutial regularity condition jDfj 2 L n 1 cannot be replaced by j adj Df j 2 L 1 or by a requirement that jDfj belongs to some bigger Orlicz space. Our aim is to show the sharpness of the following recent result from [1] (see also [6] , [7] , [14] , [11] and [8] ): This statement is actually claimed in [1] only for mappings of nite outer distortion. However with a very slight modication of the arguments given there (see Section 3 for details) it is possible to show the statement also for a wider class of mappings of nite inner distortion (see also [4] ). Also formula (1.1) is not shown there, but it was previously shown under stronger assumptions in [7] and under W 1;n 1 regularity assumption in [16] . Let us also note that the assumption that f has nite inner distortion is not articial, because it was shown in [9, Theorem 4] Our aim is to show that assumptions of Theorem 1.1 are sharp in a sense that the crutial regularity condition jDfj P L n 1 loc cannot be weakened. From the inequality (1.1) one may be tempted to believe that for a conclusion Df 1 P L 1 is could be enough to assume that adj Df P L 1 . We show that this is not true: Example 1.2. Let 0 < " < 1 and n ! 3. There exist a domain & R n and homeomorphism f P W 1;n 1 " (; R n ) such that j adj Dfj P L 1 (), pointwise derivative rf 1 exists a.e. in f(), but jrf 1 j = P L 1 (f()). It is known that for any n ! 3 and 0 < " < 1 there exists homeomorphism f P W 1;n 1 " such that f 1 = P W 1;1 loc (see [8, Example 3 .1] or Example 1.2) and therefore Theorem 1.1 is sharp on a scale of Sobolev spaces. Let us note that for many problems connected with the theory of mapping of nite distortion the optimal regularity of Df is not on the Lebesgue scale, but on some ner Orlicz scale (see [13] and references given there). We show that this is not the case for Theorem 1.1 and no smaller integrability condition of Df is enough. 
Also, the area formula holds on each set on which the Luzin condition (N) is satised. This follows from the area formula for Lipschitz mappings, from the a.e. approximate dierentiability of f [3, Theorem 3.1.4], and a general property of a.e. approximately dierentiable functions [3, Theorem 3.1.8], namely that can be exhausted up to a set of measure zero by sets the restriction to which of f is Lipschitz continuous.
Finite inner distortion
The following lemma from [1, Lemma 4.3] contains the main ingredient for the proof of Theorem 1.1. In order to prove the equality (1. 
For A = B this gives (3.3) and for other sets A it also implies g P L 1 loc . Hence f 1 P W 1;1 loc and from Theorem 3.2 we obtain that f 1 has nite outer distortion.
We will use Lemma 3.3 to prove (1.1). First let us notice that the Lusin (N) condition is valid on f 1 (A) and therefore we can use (2.3) there. Indeed, let S & f 1 (A) be a set of measure zero and let us nd a Borel measurable set S 1 ' S of measure zero. We can use (2.2) for One of the main ingredients of the proof of Lemma 3.1 is the fact that homeomorphism f P W 1;n 1 must satisfy the (n 1)-dimensional Lusin (N) condition on almost all hyperplanes. First we construct an auxiliary mapping that fails the Lusin (N) condition in R n 1 . For a construction of a homeomorphism that does not satisfy the Lusin condition (N) we use Cantor type construction from [12] (see also [15] , [5] ). It is not dicult to nd out that each g k is a homeomorphism and maps The limit g(x) = lim k3I g k (x) is clearly one to one and continuous and therefore a homeomorphism. Moreover it is easy to see that g is dierentiable almost everywhere, absolutely continuous on almost all lines parallel to coordinate axes and maps C A onto C B . Proof. We can easily nd an increasing dierentiable function h 1 ! h that satises lim t30+ h 1 (t) = 0 and lim t30+ th H 1 (t) h 1 (t) = 0 which is some sort of strong concavity near 0. Thus we may assume without loss of generality that h is dierentiable and that the function Here we have also used the fact that (5. 
